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(54) PRODUCTION OF STAINLESS STEEL SHEET 

(57)Abstract: ■ ' ^...^ 

PURPOSE To produce a ferromagnetic stainless steel sheet showing corrosion resistance and woricability suitable 
for a floppy disk center core or the like and furthermore having high surface hardness by specifying the chemical 
compsn. of a steel stock and the producing conditions of the steel sheet « ^ ^-.4 a^ao^ n t \ 

CONSTITUTION: A ferritic stainless steel having a compsn. contg., by weight, 0.01 to 0.10% C. 0.01 to 0.10% N, 0.1 t 
ZQ% Mn and 13.0 to 20.0% Cr. contg, at need, 8ile;0.1% of one or more kinds among Ti. Nb, Ta and rare earth metals, 
and the balance Fe with impurities, and in which the contents of the following elements as the impurities are 
respectively regulated to ≤0.03% P. ≤0.01% S, ≤0.40% SI, ≤0.01% Al and ≤0.2% Ni is used as a stock. At th 
time of subjecting this stock to cold rolling to produce a cold rolled steel sheet, the final cold rolling is executed at 
10 to. 90% draft by using a dull roll to regulate the surface roughness of the rolled stock to ≥0.1μm by Ra. 
After that It Is subjected to finish final annealing in a recovering region, suitably subjected to temper annealing in 
such a manner that it is heated to 750 to 900" C. is held for 10 to 60sec and is thereafter cooled to 400 C at 100 
to 1000* C/sea 
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* NOTICES * 

Japan Patent Off Ice Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computers th translation may not r fleet the original precisely. 

2. **** shows the w rd which can not be translated. 
3.ln the drawings, any words ar not translated. 



CLAIMS 



[Claim 1] It Is C:0.01 - 0.10X at a weight rate. N:0.01 - 0.10X While containing Mn:0.1 - ZO % and Cr.13.0-20.OX, the 
remainder consists of Fe and an impurity. The content of P, S. Si, aluminum, and nickel which are an impurity, 
respectively And P:0.03% or less. S:0.01X or less, Si: Less than [ 0.40% ], less than [ aluminumK).01X 1 Are mad from 
the ferritic stainless steel of the chemical composition regulated below at nicl(el:0.2 1 The last cold roiling is carried 
out at workability:! 0- 90% in cold-roiling this and manufacturing a cold rolled sheet steel using DARURO-RU. and it is 
Ra about the surface roughness of a rolled stock. After adjusting to 0.1 micrometers or more. The manufacture 
method of the high stainless steel plate of the surface hardness excellent in press-woridng-of-sheet-metal nature 
characterized by performing the last annealing of finishing In a recovery field. 

[Claim 21 it is C:0.01 - 0.10% at a weight rate. N:0.01 - 0.10% While containing Mn:0.1 - ZO % and Cr.13.0-20.0X, th 
remainder consists of Fe and an impurity. The content of ?, S, SI, aluminum, and nickel which are an Impurity, 
respectively And P:0.03% or less, S:0.01% or less. Si: Less than [ 0.40% 1 less than [ alumlnum:0.01X 1 Are made from 
the ferritic stainless steel of the chemical composition regulated below at nickel:0.2 9L The last cold rolling is carried 
out at wori^ility:10-90X in cold-rolling this and manufacturing a cold rolled sheet steel using DARURO-RU, and it is 
Ra about the surface roughness of a rolled stock. After adjusting to 0.1 micrometers or more. It considers as the last 
annealing of finishing and is characterized by performing temper annealing of the conditions which It becomes cooling 
rate:100-1000 degrees C /, and sec until It results in 400 degrees C after heating maintenance for heating 
temperature:750-900 degree C, and heating holding- time:10 to 60 seconds. The manufacture method of the high 
stainless steel plate of the surface hardness excellent in press-wori(ing-of-sheet-metal nature. 
[Claim 3] As a ferritic-stainless-steel material, the total quantity further one sort In V. Ti, Nb, Ta, and REM, or two 
sorts or more The manufacture method of the high stainless steel plate of the surface hardness excellent in a claim 1 
or press-woridng-of-sheet-metai nature gwen in 2 which uses what is contained in the range which does not exceed 
0.13L 

[Cfaim 4] The manufacture method of the high stainless steel plate of the surface hardness excellent In 
press-working-of-sheet-metal nature given in the claim 1 or any of 3 they are. [ which considers annealing before 
the fast cold rolling as recrystallization annealing, and is characterized by carrying out the last cbid rolling after this 
adjusts a grain size number to 50 micrometers or less ] 

[Claim 51 The manufacture method of the high stainless steel plate of the surface hardness excellent in 
press-woridng-of-sheet-metal nature given in the cfaim 1 or any of 4 they are. [ which is characterized by 
performing the last annealing of finishing In a reducing atmosphere by which the dew-point was controlled by -30 
degrees C or more 1 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us f this translation. 

1. This d cument has beeii translated by comput r.So the translation may not reflect the original precisely. 
2.. shows the word which can not be translated. 
3.in th drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is equipped with high surface hardness, the outstanding 
press-working-of-sheet-metal nature, and corrosion resistance, for example, relates to the manufacture method of a 
ferromagnetic stainless steel plate suitable as an object for the center-cores of the floppy disk which is a 
magnetic -recording medium eta 
[0002^ 

[Description of the Prior Art] Although the thing of the fonm equipped with the center-core is increasing rapidly in 
the floppy disk used as a magnetic- recording medium in recent years, the following properties are needed for the 
material for these floppy disk center- cores. . ... /ooa 

(A) (B) which is excellent in corrosion resistance (C) which has ferromagnetism Surface hardness is high (230 or 
more Hv(s)). (D) a which is excellent in press-woricing- of- sheet- metal nature b with a high elongation value c with 
sufficient (an Erichsen value is high) punch stretchability d with sufficient (LDR and an r value are high) deep 
drawability e which a stretcher strain does not produce (there is no percentage yield elongation) A pfastjc anisotropy 

is small (doltar is small). .. . * * a. • i *. i 

[0003] Then, generally to this use, the annealing board (recrystallization annealmg board) of femtic stainless steels 
(for example. SUS430 stainless steel etc.) has been used. The annealing board of a ferritic stainless steel is because 
sufficient value to perform press worthing of sheet metal to a floppy disk center-core was shown although have the 
high r value, and it excels in deep drawability, and was extended and the n value (work hardening factor), the Erichsen 
value, etc. were inferior to the austenitic stainless steel, while being a fen-omagnetic material. . 
[0004] However, the following problems were pointed out when this ferritic-stainless- steel cold-rolled board was 
used as floppy disk center- core material. Namely, although it does not deteriorate so remaricably that a stretcher 
strain will not be produced, it will be extended in that case and an n value and an Erichsen value will also spoil pr ss 
woricing of sheet metal, if a ferritic-stainless- steel cold-rolled board is processed after it performs light temper rolling 
of about 1% of wori<abiIity although a stretcher strain will be produced, if press woricing of sheet metal is presented 
with an annealed material, the surface hardness in the state is as dissatisfied as about 150 Hv. Therefore, in order to 
realize Hv 230 demanded as floppy disk center- core material, the temper rolling after the last annealing needed to 
raise woriability to at least 15X or mora However, it will be extended if the wori<ability of temper rolling is rais d even 
to the above-mentioned range, and an n value and an Erichsen value deteriorate remarkably, and how could not carry 
out that press-woriting-of-sheet-metal nature became bad easily. ^ . . , . .-^ 

[OOOg For this reason, by this method, although the method of processing the matenal which made elongation high 
at the sacrifice of surface hardness" Into the center-core of a floppy disk, perfomiing chrome plating after that, and 
obtaining high surface hardness was also considered, since there was a fault that a manufacturing cost is attached 
highly, it was not able to be said that it was practical. . i, , * 

[0006] Then, by JP.64-19570A and JP,1-259144A having carried out proper quantity addition of Si and the nickel at 
composition of SUS430 system Is advocated In the chemical composition of material that the above problems should 
be coped with. This tends to Improve the toughness lost by addition of SI by addition of nickel while raising the _ 
degree of hardness of a material by adding Si. However, by this method, since cold rolling of about 15% of wori<ability 
was too needed after the last annealing In order an improvement of about [ that Qost quantity and a bird clapper 
cannot escape ] and a degree of hardness is not enough, either and to secure a required degree of hardness . 
compared with the material of SUS430 usual system by addition of nickel, this also became loses ductility required f r 

press- forming nature. .,t. .^.j * i*. 

[0007] On the other hand, the method of obtaining the complex tissue of the femte phase which was nch in ductility 
at SUS43 steel-plate material, and a martensitic phase with a high degree of hardness Is advocated by 
JP,63-14387.A and JP,63-169330A or the No. 169335 official report by perfomiing the last annealing after cold 
rolling at an elevated temperature comparatively. However, there was a problem that the quality which managemerit of 
annealing conditions was very difficult, therefore vyas stabilized was hard to be obtained since the temperatur field 
where a ferrite phase and an austenite phase are intermingled by SUS430 system is narrow, although subsequent 
cold- rolled rolling (temper rolling) is not only unnecessary for this method, but a sufficient degree of hardness and 
sufficient ductility are acquired. But although condition management became easy since the temperature field where 
a ferrite phase and an austenite phase are intermingled became large when nickel was added as a steel -materials 
component in this case, it has not been disregarded that only the part which added nickel too serves as cost quantity 

compared with SUS430 system. . ^ . . *u j < 

[0008] On the contrary, if JP,4-371518.A is seen, the material of SUS430 system is used as it is, and the method of 
annealing at low temperature is advocated after cold-rolled rolling According to this method, since it is not mad to 
recrystalliz after cold- rolled rolling, th r are few falls of a degree of hardness and it nds. and ductility is 
recov r d, s that it is n ugh for press- forming nature. However, although it was a low annealing t mperature 
ther fore, material carried out sensitization and the problem that corrosion resistance d t riorated was in this 
meth d by ***♦. Then. In rder t acquir sufficient corrosion resistance, passivation processing in which it 
lectrolyzes in nitric-acid solution is needed, and it could not escap becoming cost quantity. 
[0009] Since it was such, this invention's having considered as th purpose was establishing a means the 
ferromagn tie stainless steel plate which showed the outstanding corrosion resistance and the outstanding 
processability suitable as an object for floppy disk center- cores etc., and also had high surface hardness being 
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offered stably and cheaply 
[0010] 



total 



[Means for Solving the ProbI m] "The result which inquired wholeheartedly that this invention person etc. should 
LK thT^ve-mentioned purpose, are mad from the steel which fully con rolled the c ntent of the specific trace 
ti!^«„t nmnurih/ alamantl which tends to be inevitably contained in the ferntic stainless st el which has 
? S!™if«m^thJ cT-U^^^ out the cold rolling and annealing at the tim of processing it int 

is a rattaltihS'o'n o^nditron "5*^2.^^^^ and finished th m Always having high surfac hardn ss 
^^rthT ouLtendinf orocessabilitv It com s to have the o rrosion resistance which was exc llent ven if rt did not 
rerfoS SSn%rc«slS''7lradd^l^^^^^^^ etc '^"^^ 
material which was very excellent as floppy disk center-core material was able t b acquired 
Soil] t"s completed based on the above-mentioned knowledge matter "ud this '"^«"i7 « .J'^-OI-Jg^^ 
rt^««/.l»«rtW * eha\Mine weisht rate is N 0.01 - 0.1 OX made into weight %. Mn:0.1 - ZO%L whether Cr,13.0-<fU.u» is 

klf«r« tho la<!t eold-rollad rollinK as recrystallization annealing It carries out at workability:10-90» using DARUKO ku 
(SwhS 8^t-face--iSionS^^^^^ face), and the last cold rolling is Ra about the surface rouiJme|» fa. 

rdted sSfc AfteV adjusting to 0.1 micrometers or more, the last annealing of finishing in recovery fie^d -- cooling 
raS^M-lobo decree C[m results in 400 degrees C after heating maintenance su.taWy for , 
tTmpe«tuVa^50-M0 degree C. and heating holding-time:10 to 60 seconds ]/sec - by Pf^'r""^ t«?^P^'„*""^'"« 
l«^nJM««B !♦ te earrvins out these annealing suitably by and also the reducing atmosphere by which the 
t^^1^:^l cSZ ^-2^ 6^To%r niorZ K has the big feature at the point of having enabled it to 
SuCre^h? and cheajly the h^ stainless steel plate of the surfaee hardness excellent in 

KS"'S«ttetrW^^ said by this invention avoids -"^f.^-^^^^^ ^in^* . 

recoveiv of toughness and does not perform passivation processing of subsequent cold "?P«r^.ro"'"»'. _ 

"^^roS^b aZ?Xc-La solution, etc. by this by adjusting atmosphere, heating time, he holding time, and a 
SSK?e,T mLns heat treatment for realizing sufficient intensity and sufficient corrosion resistance. 

Kiion] Next, the reason which limited the manufacture conditions of the chemical composition of material steel or 

^A)tlthM t -cS^nt Xjulrrrth': :KrcS rSo^onlS'-C o; -tenal st^l to aim at fixing of the^ 
SsloSrwhich extets In a steel plate, and secure the Intensity of a steel plate, and surface hardness in order for 

KOUHNfi'ugMt"^^^^^^ S " J-i; fixing of the dislocation which exists in a steel 

aSund 4he sludge if N is made to contain exceeding 0.U5. oorrosten resistance also deteriorates. Therefore. N 
ffin Wn]'?lli?i"v^r? wlio^ the effect that C and N fix dislocation to Mn. and the desirable oontent^for 

f de it^ntein exce3in?2.0X, that it is saturated and is meaningless made the aforementioned effect clear, 
the corrosion resistance req^^^^^^^^^^^^ 

?hTa coi?en?is leS £ 13^ s v^ry la'^riheS o V L'^te^ senses as martensitic structure by the^^^^^^ 

i'r^L^srftrtlrirai^^^^^^^^^^^ the case, and e<»"f " -^j^'L^^^^^^ 

if it makes Or contain exceeding 20.0X. it is not connected^with actual **** only by raw material cost becoming 

onMeSds to^rS ou a Promotes the segregation of other elements. F"rthenT,ore. toughness .s 

d2Lied attho^a deposit of ^rbide is promoted and intensity is raised. That is. since such an obstacle m«te it 
nSKble^eTthe cort^nt of P exceeded 0.03X. the upper limit of the content of P was determined as 0^%. 
nmam Si» an elwnent which forms the eutectic film of the low melting point in a gram boundary, and injur s 
ho?-wLSna nat^ a^ sincV t is e^^ to form sulfuration system inclusion, although cutting ability is raised, degrade 
SoJro'^^o^ «J?:Se )^d if'the content of S exceeded 0.01 X. in order ttet above-mentioned un-arranging 

mieht make it remariable. the upper limit of S content was determined as 0.01X or less. _ 
roSKfwine^rr an effective deoxidizer. when it als has the operation which raises tensile str«"^;.%"d P™**' 
stress and is made to c ntain « or mor , although corrosion r sistance improves, toughness is spoiled and a good 
tolLbH^v is r longer obtain d of course, although the ffective and suitable improvement effect in n th strength 

«traWe for Sl^o^evJ^ STs th^ content which is less than IX. when corrosion 
emXt and anneals in a distorted recovery field f er cold v«,rking If* e«P«««J[ \ Tf^^uUr of sP' 
anneal on what conditions, it stops avoiding sensitization in 0.40JKSi< 1.0X of rang Th r tor . upper limit or oi 

[00"SHiruSThot^^^ fe'Led as a deoxidizer and a grain-refining element and aluminum usually has an 
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effect in reduction of oxidization system inclusion, and improvement in hot-worl<ing nature on the ther hand, it is 

to deposit a nitride, therefor th evil in which toughness is spoiled is also brought about. And since toughness 
dep^dation would turn notably and would spoil press-forming nature when aluminum content exceeded 0.01X, the 
uDoer limit of aluminum content was det rmined as 0.01X. x ■ ■ 

[0021] [nickeO is an lament which is easy to invad into steel through th scrap of an au'diary «w maten^ 
etc and since it raises the activity coeffici nt of C while it carries out the woric which raises toughness it acts o 
that f Cr mS be promoted. And since required corrosi n resistance was no longer acquired when the last 
tmeSs v«s p^ormedTthe dist rted recovery field s that the operation might becom ^;'"«*^'«/"drt might 
annettiuiB jnf h ^^„*^„* of ni leal AYcaadad 02 9L the Upper m t of nickel content was d termmed as 0.2 % 
7SV^ T, ^b Ta. ffim/e Ur?h eleZ^a a^dY) Since V. U Nb. or Ta has the affinity stronger than Cr to C. 
S25?is an^'ffec't ^l^hsu^rL^^l deposit of Cr carbide, the sensitization in the case of the last annealing later 
menliJned by it is barred, and its corrosion resistance improves, moreover, these elements deposit detai ed and stable 
Sde tn a B|!ain boundary, and in case the effect which makes cnrstal grain detailed makes ''nrstal gram Jetobd in 
Sing before the last cild rolling mentioned later for a certain reason, they act effectively On the other hand. 
REM Se e^h elements and Y) r^ses corrosion resistance by deposit of stable carbide whi^ '"2T"5tL«!.rf, two 
cleanii^ss and hot-woricing nature of steeL therefore, in order to acquire the above-mentioned effect, although two 
or more^rts respond required and are made to contain, if those sum total contents ^^^J^^^^^^l^^ 
wmponent will condense unevenly on a front face, roll imprint nature will get worse, and *Me one »rt or the 
maTerial which has good surface roughness is no longer obtained For this reason, the upper limit of the sum t tal 
content of V. Ti Nb. Ta. or rapid eye movement was determined a* O.l X. • , 
[00231 B) By the condition thte invention method of annealing carried out before the last ^"J * 
mnM^inK in the manufacturing process of a cold rolled sheet steel is not reorystalhzation annealing but .annealing in 
Tre^veri field-rThe surface terdness of product steel plates (floppy disk center-core matenal etc. is 'nfl"enc?d by 
the Ser of cnrstal grain of the material obtained by annealing before the fast cold rolling. Therefore in order t 
J«ke See tertneL If a product steel plate high, it is necessary to control from the stage of annealing before ttie 
S^c^ld ronina «r^t the diameter of crystal grain becomes as small as possiWe. Moreover, when he di«neter of 
1^J^JSn^mi^}MtUi lante and press woricing of sheet metal is performed, surface deterioration will be 
SSdSr^d thi apS^e o?a JroduS will be sjoiled. However, if the diameter of crystal grain of notarial is 
XTedto A m3S^ or less at the time of annealing (it is generalhr distorted and annealmg is P^om^ 
Mrt^out before the last cold rolling, a possibility of sufficient surface hardness for a product steel plate being 
^u^?id JSuSilSr^e deteriomtion at the time of press worthing of sheet tTOlln^^^^^ Is 

much more g^d press-forming nature will be obtained. Therefore, as for annealmg before the last cold roH ng, t is 
d^ireWo to%>nsider a. recryitallizatfon annealing of the conditions from which ^^^^^'T^'^^'^^^f.^l^.^ of 
naterial Is set to 50 micrometere or less. In addition, it cannot be overemphasized that adjustment of the diameter of 

« S'l? i t^'^^S ??erra STl'6 !"9"S?::SiLrty\? the wori.bi.ity this inventk,n 

S thi ro^H^rHeiS tiw^lower Emit of the wori<ability of the last cold rolling was made into 10X for adjusting 

fie 4lSItfo^ densS in mte^ 3eretely TlS is. since the material stainless steel concerning this invention by 
^hich trSheniTco^^^ regulated is a venr stable ferrite phase (bco ^'^^1-1^^^'^^^^..^^^^ 

Wbe dissolution element, and N carry out the woric which fixes dislocation. And many dislocation *hould f^x with 
thoL elements from > annealing in the recovery field which is the following process to obtain o"-\he-strengtli 
SSer tten " and before progressing to the following process, it is necessanr to increase the y^t*"*" 
mSeratS In order to ful& ^uire this effect, you have to carry out the last cold rolling by 10X or more of 

Moreover, cold woricing before annealing also has the effect of shifting sensitization t^-^Pa^*"^* 
iimnJnli^upa aida That is. if sufficient cold woriting is added and processing distortion is increased, it becomes 
roiXforttn JS^tL trSpp^^^^^ by th^ elevlted-temperature side of the usual sensitiption temperature field, 
Td "friion reslsSS d"eSadaS;on ca'n be escaped And if it carries out ^om thte vie^^omt J 
make wori<ability of the last cold rolling 40% or more. However, since processing strong against a matona l ist side will 
be addTd^enif friction between a roll and material becomes large and is low workabHity if it rolls out ."s'ng 
DA^DrO-RU, worUlity smaller than 40X can also fully secure the aforementioned effect A^d ^^^^^J^^'^''^'' 
which loins a material-list side becomes large, and becomes more remaricable [ this effect 1 so that surtace ^ 
rouShnero? DARURO-RU is made Mgh. When the aforementioned effect began to show ^P^'^^^^^^^^' 
10X when the surface roughness of the steel plate obtained by rolling became more tten ^JJ^^^™"'**"'^!*"'' 
suriace roughness consisted of test results, such as this Im/ention person, more than Ra Oamicrometer. it was 

Sztoi't'oS"^^^ of the last cold rolling is too high since ro^lj^^^^ strong 

:i«r3rmeiLtpZS^^^^ 

these^gns clrto^roduce fault in pre^ forming, such as a floppy disk center-core. Therefore in the ^ cold 
ronfng, r^sdetermined that it supposed that DARURO-RU from which the surface roughness of the roted Btook 
SSed b^omes more than Ra O.lm.crometer (preferably Ra 0.3 micrometer more than) is used, and rolled out at 

mm'Sfi''-^^^ the last annealing carried out after the condition last cold roliin| of the 

Srt winealini M "S^Sing in a recovery field (distorted recovery field)" instead of "recrystal .zation annealing b 
wWcKbS requh^d intensity and surface hardness c which does not produce a stretcher strain it is for securing 
See eS of maWng a plastic anisotropy (deltar) small to a product steel plate. That is. if it is made to _ 
«er!sLlfee not^ the intensity of a product steel plate and surface hardness fall, but the quality of the material 
wiS^eSme'^y to pSdu^a stretch^^^^^ hanler [ with a ferritic stainless steel ]. Mor ov r a recrys a hza .on 
texture aTso ^ the fault that a plasti anisotropy I. larg r than rolling t xture However, f^.'""^^ ^ P°^*'«f.'*i 
smaH and th scale which can expect "strength ning by C which is an invaded type ^'ssoiution e ement. and N fmng 
thL Lvabl dislocation obtained & the last cold rolling- when temper annealing of suitable conditions is p rformed. 
and a nlastic anis tropy also becom s, without producing a stretcher strain. .... ^ -.t 

r0028] Howeve? al will stop being able to happen easiV due to an elevated-temp rature s^e if 

Sd working su^^^^^^^ annealing is performed as mentioned above, in a low temperature side, sensitization 
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becomes easy to happen conversely. Furthermore, it is since productivity also falls compared with annealing of an 
elevated-temp rature short time when there is a danger f stiffening in annealing prolonged a low temperature. 
CMling rate:100-1000 degree C [ in ord r to secure an fficient xpect d effect until it results in 400 degrees C 
X heating malnt nano; for heating temperature:750-900 d gree C (preferably 800-850 degrees C). and heating 
holding-time:10 to 60 seconds (pr ferably 15 - 20 seconds) ]/sec -- it is desirable to perform temper annealing 

SaSl hI? fflSttg^^eXlSr'xi^'S m7"^ss"l. r servation of the quality which was easy to recrvstallize 
Sd L s^il zerw™ beco'r^^^ and. on the ther hand. oor«.slon reslstanc will det riorate like known that it 
fs lowtemperature from 750 degrees C. And if it holds [ annealing by h ating of the above-mentioned temperature^ . 
egba and ] to a soaking zone for 60 seconds, it is enough, and when time maintenance is earned out. there is also a 
Dossibilitv of the longer danger of recrystallizing than it coming out upwards, and the amount of deposits of the 
Se of Cr o? a nitride increasina and stiffening On the other hand., sufficient ductile recovery is not performed 
with the heating holding time being less than 10 seconds, or there is a danger of causing corrosion resistance 
degradation. This is because the so-called "sensitization phenomenon tends to occur in heating of the 
abo^-mentioned temperature region. [ say / that the depleted zone of Cr ansea temporanly around he sludg 
immediately after carbide and the nitride of Cr tend to deposit and deposit and corrosion r^»tance «_8Med 
rTmaricably 1 Of course, if sufficient time corresponding to the^diffusion rate of. Cr passes, althou^ ''"A^*^' S 
the circumference will be performed to the depleted zone of Cr and corrosion resBtance degradation ««ll be esMped. 
i"is difficult in the above-mentioned temperature region to expect supply of Cr from the circumference to within a 

fc] S'oJe'^ef^IS thT.;!iliJg rate after heating maintenance is slow, there ta a p<«sibility that Je ^ide r , 
he nitride of Cr may deposit in the middle of cooling. When it cools from 800 degree C or more especially the 
sensrtLation of the deposit of the carbide of Cr is very easy to bo carried out. But it is a °'^>'"« J* 
Z\ng at it. although <S>rrosion resistance degradation was escaped, wher, cooling at *he speed earned o^^^^ 
ttet supply of Cr from the circumference was fully performed to the depleted ^^^J*^ 

bXw 01 degrees C / sec and productivity will fall remarkably, this method is not desirable on real oP'^t'o"- ■ 
addition, what carbide and the nitride of Cr tend to deposit in is to 400 degrees C. and even 'f 't cools slowly in a I w 
temperature field from this, there is no inconvenience. Thus, when a cooling rate after carrying out heattng . 
Stenanoe. until it reaches a 750-900-degree C temperature region at 400 degrees C » slower ««nJO;^ere«w 
^sec the cfanger that a sensitization phenomenon will arise increases. However, a real operation top » ""possibl 
for realizing the cooling rate exceeding 1000 degrees C/sec. and if it carries out from these points, it can be said that 

it is practical to cool with the cooling rate before and behind 600 degrees C / sec. 

Kll In addition, it is desirable to perfom, annealing processing rnentioned above in a r^*'"^'"! »*'r«P'l«'« J^'^. 
eSe. AX gas atmosphere) by which the dew-point was controlled by -30 degrees C or more . a stable oxide film 
is formed in a material-list side by this, and corrosion resistance improves further. „„.i,„H i« tha 

[00321 As mentioned above, since the stainless steel plate manufactured according to this invention method is the 
orffl^zation of only a forrite phase, it has fonx>magnetism, and it demonstrates the corrosion resis ance which was 

s^nce 130 - 2M% of Cr was contained as the component. Furthermore, it is extended although suriace 
hS^ fe hSh and an n value, an r value, and an Erichsen value are high, and the press-wori<.ng-of-sheet-meta 
SS^i^foh Ss exceSent sine; a stretcher strain moreover did not arise te showa Therefore.^his stam^^^^^^ steel 
ptete has fully satisfied many pitjperties required of the charge of floppy disk center-core material, and when it is 
used as an object for floppy disk center-cores, it can attain the further Improvement m a performance. 
[00331 Subsequently, it is a book by the example. , ,^ . ■ j «„a 

[Bample] firrt. after a converter performs the quality governing of a molten rnetal. pass vacuum 'i^^^l'^fJ^t,^ 
continuous casing - every of the chemical-composition composition shown in Table 1 and 2 - the Fe-Cr system 
alfoy (ferritio stainless steeD oast piece was obtained 
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[0036] Next, after hot- rolling these cast pieces and performing surface care and cleaning of pickling etOj. cold rolling 
and annealing are repeated and it is board thickness:0.3mm. It considered as the ^SW-rolled board and the te^^ 
annealing was further given in the reducing atmosphere after the last cold rolling. Here, in the last ^old-rolled roHing, 
DARURO-RU which carried out dull processing of the front face as a work roll was used. In addition, the diameter ot 
crystal grain at the time of annealing before the last cold rolling in this case, the workability of the last, cold 
rolling", ''surface roughness Ra". and "the conditions of the last annealing were as being shown m Table 3 and 4. 

[0037] 
[Table 31 
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[Table 4] 
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[0039] Here, siiriiace roughness Ra shown in Table 3 and 4 is called center line average coarseness, and follows the 
definition and measuring method which were set to JIS eta That is, It Is measurement length L to the direction of a 
roughness curve to the center line. A portion is sampled, the Y-axis is set as the direction of the X-axis and 
longitudinal magnification for the center line of this sampling portion, and It is a roughness curve y»f (x) It is a d gree 
when expressed. The value expressed by (1) formula is expressed with a MAIKUROME-torr (micrometer). 
[00401 
[Equation 1] 

Ra « — j'|f(x)|dx (1) 

L • 

[0041] and each stainless steel cold rolled sheet steel obtained as mentioned above attaching the '^Surfac 
hardness", "Press-working-of-sheet-metal nature" and "Corrosion resistance" It investigated and the result was 
collectively shown in aforementioned Table 3 and 4. Here, the Vickers hardness number whose load is 1kg estimated 
"surface hardness." Moreover, it Investigated by measuring the Erichsen value^for evaluating elongation and punch 
stretchabllity, "deltar" for evaluating a plastic anisotropy, and "cup ear height" about "press- woricing-of-sheet-met^l 
nature." In addition, a value in case elongation \s 5% about an r value — asking -- cup ear height — diameter of 
punch: blank 33mm --it asked by performing a path:63mm cupping test Furthermore, although it investigated also 
about whether the stretcher strain occurred when press woridng of sheet metal was carried out, since^ this was 
judged with whether a yield phenomenon appears when a tension test vvas performed, it evaluated by "existence of a 
yield point phenomenon" about the stretcher strala on the other hand — "corrosion resistance" being related -- 
5% sodium chloride solution a salt spray test — carrying out -- evaluating -- Table 3 and 4 — the evaluation 
result 0-- very good An O— good x-- it displayed by the poor three-stage 

[0042] The following matter is clear from the result shown in Table 3 and 4 That is, the product steel plate 
concerning the examples 1-13 of this invention is excellent in press- forming nature, when surface hardness has 
satisfied 230 or more Hv(s)" for all, and its corrosion resistance is also good. Since especially the steel plate 
concerning the examples 6-13 of this invention is controlled by the size also with the desirable grain size number 
which Is carrying out proper quantity content of the trace elements, such as V, and should be adjusted by annealing 
before a ultimate- pressure total and the dew-point in the last annealing is also controlled by desirable temperature, 
the more desirable result is obtained. Moreover, since the organization of the steel plate concerning the 
above-mentioned example of this invention is only a ferrite, it has ferromagnetism. thus, following un-arranging were . 
pointed out to the steel plate concerning the example of comparison to having been [ which satisfies all the 
properties demanded as a charge of-floppy disk center-core material which described previously each steel plate 
concerning the example of this invention ] 

[0043] The content of C the steel plate concerning the example 18 of comparison Since it is over 0.1%, the carbide of 
Cr deposits so much, it stiffens, and corrosion resistance has also deteriorated. Since the steel plate concerning the 
example 19 of comparison has few contents of N and Mn than the default value of this invention, sufficient surface 
hardness is not obtained. Since the steel plate concerning the example 20 of comparison has few contents of Cr than 
1356^ it is inferior to corrosion resistance. Ductility with the steel plate sufficient since the content of P Is over 0.02% 
concerning the example 21 of comparison was not acquired, but corrosion resistance has also deteriorated. Since the 
content of S is over Q,0^%, as for the steel plate concerning the example 22 of comparison, corrosion resistance has 
deteriorated. The content of Si the steel plate concerning the example 23 of comparison Since it was over 0.4%, 
ductility fell, and corrosion resistance has also deteriorated. The content of aluminum the steel plate concerning the 
example 24 of comparison Since it is over 0.1%, ductility is falling. The content of nickel the steel plate concerning 
the example 25 of comparison Since it Is over 0.2%^ corrosion resistance has deteriorated. 
[0044] On the other hand, since the woriadillity of a ultimate -pressure total is less than 10%, sufficient surface 
hardness Is not obtained, but the steel plate concerning the example 14 of comparison is also surface roughness Ra 
further. Since it is less than 0.1 micrometera, sensitization happened and corrosion resistance has also deteriorated 
On the contrary, for the ste I plat concerning th exampl 16 of comparison, a plastic anisotropy is 
*s|e«3Me4nMt*««*« alth Ugh the value with satisfectory surface hardness Is acquired, since the workability of a 
ultimate- pressure t tal Is over 90%. If pr ss woricing f sheet metal of this steel plate is canrled ut to th floppy disk 
center-cor required f a high forming system, poor forming will arise. 

[0045] Since the steel plate concerning th example 17 f comparison set the temperature of the last annealing as 
900 degrees C or more, it recrystallized, and r quired hardness was not obtain d but It has also produced the yield 
point phenomenon. Moreover, sine It is a recrystallization t xtur , a plastic anisotropy is iarg . and the same 
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obstacle as the example 16 of comparison occurs. Since, as for the steel plate concerning the example 15 of 

comparison* heating tim is less than 10 seconds in the last annealing, sensitization has happened. 

[0046] 

[Summary f Effects] While high surface hardness is shown according to this invention even if it has ferromagnetism 
and do s not give hard chromium plating etc. as explained ab ve, a very useful effect is brought about on industry, 
such as becoming possible to offer stably and cheaply the floppy disk center-core material which is excellent also in 
press-working- f-sheet-metal nature and corrosion resistance. 



[Translation d nej 
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